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(54) METHOD FOR TRANSMITTING AND RECEIVING DATA BETWEEN COMPUTERS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To utilize a message 
passing type stream communication from a TCP/IP 
application program. 

SOLUTION: An emulation library 1 12 provided for 
each computer decides whether or not a 
communication party process that a communication 
request from an application program 107 specifies is 
inside or outside a parallel computer 101 and when 
the process is inside the computer, a fast 
communication library 1 35 is actuated to transmit 
and receive data by a message passing type 
communication system through a fast internal 
communication network 105. The data are 
transmitted and received so as to actualize a 
stream communication. When the communication 
party is an external computer 104 of the parallel 
computer 101, the library 1 12 requests a 
communication of a TCP/IP process routine 1 14 
according to TCP/IP. 
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(57) [^^] 

[^S] TCP/ I PTr^ii >^-'>3 vyPi/^AT^i^b 

-r^^ y 1 1 2;^^ T>^y<5r— v^d^^ai o 7 
fonftKiaiift^-f y 1 3 5 srseibLT. M^p^n 

^-f^^y 1 1 2\t. TCP/I P^saS>'i--7"^ > 1 1 
4trTCP/l P{wt¥i>il{t^^3}t-r5o 
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OS saffis .J4I) 141 xitaA OS Mt< 
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1^ 




li?f $ixTv>5^ 1 (Dry]} ^~-iyB>yx2 ^yj^t^^ 
'rf\.t:.mw(omm^^\zm.^\^x. ^n^roiiifH^^ii 

IE® 1 <r>^nm.\:^wn hMz.m 1 0:^1 ? ^ g 
y 7 y d J: !? ±fEii 1 roiaft^i' y u-cMtr. 

iiftv-ry? y ^m-r^^2m\mm±.X'm^^nx\.^ 

±fEm2 0H-^11l;ii3:ltt.nyc»2(7)^S^u-v' 

3 i^v-ry^ y ic J; (3 ±ts^2coiift7'ry7 y i;i>ftL 

% 1 (DJ^S: ^ u— v'g :yy^y=7 y /45^=ffLfci±fE^ffc 

J; "3 ^it $ ±fEffi»<75iimx 2 (^t+ 
mco||2CDH-®ltrtT-<O^E!t)«r. ±BS^ 2 <73i 5 ^ u- 

f^t>(r>% 1 coilit^i- y? y Sr*-rsil 1 wH-^lS-hT- 

'fi\^tL>mm<r>m%-§^'^\z^-'^\.x. ^tixhnmt^'^ 
y-r y »c J: •? ±tsm 1 <73iafi7-r' y^ y iz^Ltrjg 



(2) #P5pi 1-328134 . 

p< -fe - V ymcDmm^mn-r 5 * 2 

ilff y^r^y y **i-^)^2rot^-^«±T-|l^7$i^TV^ 

^m2<D7y}) ';r-'>3>yay7M.i,i^nhtz.^^<o 

Sr. ±fE^2rotf-»mic:lSttbnfc^2roic5ztU— -> 
g 7 y 7 y J; "3 ±i2m 2 ©iHf 7 ^ y 7 y tc*t L 

^ 1 (73^5 ^ ->3 v^-fy^ y ;05^^f bfcJiiES* 

ix^x>t^f)^K)(07'—^^. SfEfflOroryy ->3 
yo i/7i^;55^^TLfc^»IH]<DS^f^^lr J; !?it^^4x 

^n^\zm.^VX^'^X^hii0\Z. ±fE^ 2(^:^5 

3. u— ->3 >-7'f y^ y Jri ?? (a) ^20315 
'y^'^y^yy y i45%^f L/c±iE^m<^S:m^^W^-* 

T^^^m^(D%2(D7y3^—i^3i^yu^yj^i)^ 

t.L< l±±fS|S2(7?am7-l'y7 y ;ii5*iJffl"I^7i>'<-;/7. 
rt:iJS-t-ST Ku;^i:7i-5J: A^o (b) . ± 

fd.m2<Dmisy-^y7])tm^'^m^J:±si-'<-y:yT(07 
Ku:^SritS-t-5, ||.2<73n:.S 3. U— i/a V^-ry^ y 

^2^3^? a I — i^g >'7l'y7 y /45^fTL.fc±f2^Sc 

7 y ^s^^T L/c±HSfflt5:<7?i^t^^w — 3»r^fc;; vxm 

(75S:^t^^<7):&/^•/4SJg^-r•5S^B7'-^(7>■^^'1'Xli, ^ 
(w*ii4i (a) m\m\(07y'}^'-'y3>t^m'&ir 

7 y ICJ; tJlt^DL, (c) Smfflatoryy v/g :/;45 
-1*^7 y ditJItliJL. (d) ±fEJttSJcoJS«{::iJ; D 
< liilEi^ft-r-^^ifETT'y -Jr-'Va >'x<.>7 7J^ 
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U-v/a^T^yry ICj:t9^tTb. (e) ±iSi^{t^ 

(±±l£r :/ y 3 ^/ :7 r tc^illi-^ ff^HPsl 
[ii3tt^5] (f) JiHEi^{ty^-^;55±I5^^ ^ U-v- 
3 W< :y :7 r ?5 ilESItT'-^^' ^± 
±IS5:mftyoiii ^ ^ u-v'3 y ic J: ^ t'- 

[ff*^6] (g) ±fE;^7^s/r (e) JilSill 

x^y'^yzf (a) ^mni-^(o^mh. (h) iis^gg 

m^^7] (i) ±t^:^y'yy' (a) Sr^tr-T^tfj 
n<OT^y y'r i-t>teil^$;JxTi^/.ev>x 

ilff^ *@ S ir $ iXT V ^ ^ If »lt ^ X A t;i V ^ 

(a) -bfE-a5COfmil(7:)F^(75mi <50ffS[1S±-C>tfj 

f+®i^±T'Wji^i-^v^-fn75^<^m2(or:/y ^^-v-a >- 
n >/ 7 A <^ o X - i^sft tci^ffl -r ^ iift sg ^ . 

oTtil^-t-^^aS/u-f^^-twJ: t9*^L. (b) ^1(75 

msSt:^/t-t-^^^®*^^^^u-v'3 VT-Y y tc 
Ji'^^nu ^:(7:)^g(D4'T% ±ls^2cor7'y 

;:»-5;0^^WJL. (c) }:MM2(ommmtmWi'^^t 

'yy^yy 'J^iz^mi.. (d) -ecotg±is^i cory 



;!>^S:fflSfJL. (e) ^(Di^M^ntcmmmK ±fS:3^^ 

aLU-'>3 yy^yy ]}.^\z^m$nx\^^^t^\z\'t. 
±m:^^^i--i^3yy4yy Viz^^ ^ JifS^Sft^ 
^;0S^*i-5i^Sft^^ig4r±H5»2<7?iiffPS:{£ffi LT 

.sfru, (f) ^(DmM^ixfzmmmK ±t^=^^::^i- 

-'yayy^yy])fy\z^m$iXX\^'^j:\^'t^\at. ± 

[!f*^9] ±f5ilfta*^ilTCP/ I PT'fot). 
[lf*ill 0] ±fSm2<Diim^S:{£fflL/ciimti> 

±-i>^<yyyi:fm<Dminxh^m^^stm<Dy'-^ 
[if*^ii 1] mi<ommmxnmz^^^ivx\.^^m 

\z^mzmm,^n. ±u~u<Dm-nm(D^<Dm 1 <Dtfn 

m2(Dnnm±xW}i'^i-^\^^-rM^(Dm2<Dry'u 
^-'y3yyx:ii^yj>,t(Dm(Dy'-^m^m\z^ ±mm 

^ 9 T-/^i ^ t ^ \z\±±t^m 2 (ommm^^m-r^tmrn 

m 1 (7:>T77'y -y— v-s >'>^n^^i^i-55TTf{il(Dr-7'y 

niir^t^\z^ ±fs^2<Diiffs^^^LTi2im$n^x 

-■^co^^m^S^. ±fS^l<7:)ilffS^Sr:frbT^m$ix 

[iS^JSl 2] ^1 (Dillia^T-tgSdSg^^nTV^-Sffi 
m±xmi'f-r^mi(ory']) ^-'y^yyu {fy\t^ 

%2m\%m.±.xm'^^h\'^^%xt^(D%2(OTy^) 

^-'y^y-fxi^y h.h<r>fi\(0^—^'^^mz^ ±fS^ 

2<Dm%m^^m~^^xh^h^\z\%^ z^^^mv^ 
1 9 x^j:\. - 1 # \z\±±um 2 (ommmiriAm-t^tmrn 

yy^y^M.\Z:lfo\,^X. 

m\(OTy) ^-'y 3 yzfxj ^y M.\Z^XXi^<OTy V 
^—y'ayya Vy J>.f}^h^in ^ i^^y — ^ (D^Mi:^ 
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[0 0 0 1 ] 
[0 0 0 2] 

^^SrJeATT-tiTCP/ I P T ^ U ^— a >-:/n 

J^t^^o Z.(DT CP / \ PT^^) ^—^ysl^^u^^ 

j^i)-hrGP/\ pu^<Dmmm^^^mx^^x.o\z 

ixh<r>^^y V':^ — ^(0\^^-rix^^^-f-hf)^\z^^\^x. 

TCP/ 1 p^fz\±{iLo:>mnm^^^m'r^'-y^y'-^h 

^^^nXl^^o ^J^l^. ^ W--:^COSteven H. Rod 

Tigueshtm%\^tL\^:^'rJ^\±. TCP/ I P^P h=i 

mxx.^mmx^-^<^y vf)-m^mmm^^^mr^ 
\z^^m,^ixfz,wtmmm±\±. z.<Dmmmm^mmvxm 
TCP/ \ pm.mzv^oxmit'r^o fz.tx.\t. "wizu- 

Performance Local-Area Communication With Fast Soc 
ket", USENIX '97 Annual Technical Conference pp.25 
7-274) #Ra.o 

[0 0 0 3] :L(Dt\W^Wy^'rMz\±^ TCP/IPT 

^ ^^0\Z't^f:L^\Z^ TC P/ I P:3i^ ^ U — '>3 V 
^-f y ;6^fflS$^^TV^5o -blS*>^xixTli^(7:»T 
C P/ I Pii^^ ^ v-g U 'mi'&y ^ ^ 

h(Fast Socket) tP^^^i^TV^^o 

[0 0 0 4] -mmyrv mmtsimmm^tx.x'p 

— ^^"T—^y^ > ^ ^ ^mz^^^\xfz.r ^ ^ ^ 
>:yir^v^ (Ac t i ve Me s s a ge) ?rffll^ 
5o W^li' XiS T. von Eicken, D, E. Culler, S. C, 
Goldstein, K. E. Schauser "Active Messages: a Mec 
hanism for Integrated Conununication and Computatio 
n", in Proceedings of the 19th International Sympo 
siuin on Computer Architecture, May 1992 pp. 256-266 



[0 0 0 5] mm%m\^. «^<^n-©^;5?5:v^iciift 
x.fit'^ him\^x\ ^(omm^m^^^ r ^ sr i w ^ u 

1^. ^h\Z^ LAN^cOct *3J[S:«(7:>^>^> M7-^tCct 

^n(ov^%m\z^m^\xx\^^. 
[0 0 0 6] itML(o^^vvv'-^\z^m^^^m%m^ 
it^i LTTcp/ 1 pxfc^o mm%m\%. ^u-m 
'MM\%m^^Wi't^fz^\z^ ^v^nm\z^(ot\m^nm 

^<v'y> ^mm\t ^ ^^-r ^fz.^ \z^m 
^-f^^ytrfi, y^-h7<^y*#iA;zA^>r:/^yfc 
^v^^iPUT^-ry^ y i:i¥tfnTv^^ tco^^^^tci-K^ 

[0 0 0 7] M^iJf+gfili^^i7:>iim<75^-^<-^^;/ Kti. 

[0 00 8] 

i^m^m^LXo ti-^wkm] mm<Dx^\z^ mm 
\z\t^ y±-'j^<yi^>^i^mxh^o bTii^b. 

fflCOr-T^y >r-'>3 ^^n^7 A(i^< (iTC P/ I P 
^ >y^-i:^^<yi^>^m.m{t:f5^^^(0^t,^\m't^Z. 

^^mm vfz^^mx. ^ h y -j^mm^mmr^:)5mt^ 

ir-v?^xiftxttffl$ix§;:^ N y-AiifH<7:>*^:^ffi^ 
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[0 0 0 9] S§oT*^BJ<73S6<)li:, / y±—i^/<yiy 

[0 0 10] >^^m<ox'oM.w&3f£Bmt. m\(o%^n 

m^-v h'y—i^^^VX. TCP/ I Po^rirt. -y 

^ _ 5, V ^^iiif i s s iimm^t) ^ffl V ^ ram 

Sr *=ff-t- <fc 5 fc^fig $ i^-C V ^ -5 T y y - -> 3 
[0 0 11] *^8^wft!iw@6<)j4, f^KDmm 

fct;tlfTCP/I Piiff^Jii^OJ; ^JiSliOiKta*:! 

itti,\z. m2<DmiBm\z^^:^ixfzm.(Df\-mm±x' 

mi'^-f- ^ i&<oT y ]) '!r—-y 3 ly-fxi ■i>.t(r>f^x^(r> 
[0 0 12] 7*c^B^wmro:ir#:e<3/j:e6ti(i, ± 

m^mmi-^ztx'»}^, 

[0 0 13] 

tc, ^^m\zx^^mmm7'-^'^^m:)jmx\t. mi 
<D$^nm±xmn^ixx\>^^mi(DTyj ^-^^a^y 

nTV^S^20OTyU 'Jr— ->3 ^'7'n^^7A;!iS^tTLfc 

amr-sm-rSo cros^tsrig2(offg^±(c:^(tibix 

[0 0 14] ^PjIC. ±IEffl«9:<7?ai{57^-i5'tOiS/it?A^ 
<fc Xg|5^|cE5J-LT#P>4x^gB^J^S:^ 

[0 0 15] .fci? Jr«--«)t::ii. ^^^0fl»::J;.5fmmKx 



[0016] (a) ieUffflllTT'y ^-i^s >i45— (HIWJ^ 
{|!):tS:=uU-->3>'7>l'>^7y{Cj;l9^^*aL, (b) ± 

aU-->3>'7i'yvyfcJ;l?J*;t!5L. (c) ilEwJi: 

SfH«)3^5 ^ L'-v's ^^-T^y y iis, — B.p<^y±{c 

;)^f>T7'y 3 ^';iSJg^bfcf^-^S:»t©(?ft5Jfc* 
(t<^x-i5'Srr:7'y v'a ^'ffi^tc^f— b, i2^{f-x 

[0017] (d) ryy-ir-v'gV^SSm^^Sr^^T 

^zA-hTzfD^-'>a>mmiz'f~^^='y^-i- 

[0 0 18] ^ ?5(Cj;t)Afre*)(C|i. ^^PJlCiSx- 

^i*S:{f:^j£^IIS.i-5^C«)tC. TCP/I P31$::.U 

CP/I pcoy-^s/ hyy^'j 'tr~-->3 i^T'a ^yA^o- 

rtSB-C-foofcP^MP I ^coM^iJtf^Uffl p< .>ir— 
"J^^tt^tr^c i-?t*:>*>x rc^TC P/ I P3LS =L u— 

[0019] ( 1 ) 5tfe?iJH-^«[*9?fl5r-il^f -rS^-g-ll, 
TC P/ I P 1 1^^<7?;^ h y — i>.ii{f f— 

[00 20] (2) TC P/ I P^5 3. v-g ✓'71' 

-So 

[0 0 2 1 ] ( 3 ) ^}'&|5iifB<^7='— ^ h rt^PilifcDx — 
[0 0 2 2] 

[0 0 2 31 (1) TCP/I P 
El 1 3 1CTC I P(D|5gM^^-ro TCP/I PT' 
li. T;:>^by >^^^3 0 1, IPS3 0 2, TCPS3 
03, r >!r— C/3 >g 3 0 6cr)4|JgS&^^6Tl^ 

{t:(7)/ci6lCT:/y >r-v-3 >^^J: t?T(^^3 0 3, 3 0 
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t^of^ih\Zii^Wi^^ ^"7 (tAT. TCP/ \ p^m. 
jy^—^:^t^j^) iiostr^^ix^o TCP/iP;55^ 

^^^mxmm^wn'r^\^\^. tcp/ip^304 

[0 0 24] ^—i^B if y J^t^T CP/ I 

:7a. — (y>ir-/ hAP I ) 1 1 l bix^o 
T'T'll '>3 ^T/n ^^i^;&5TC P/ I P^^/U— 5^ 

sa=socket (AF_INET. SOCK.STREAM, 0) ; 

sbO= 

bind(sa, server, slen) ; 
listen(sa, 5); 

sal=accept (sa, &client, &clen) ; 
read(sal, bufferl, lengthl) ; 
read (sal, buffer2, length2) ; 



:7ai->^.{c?eoTfSai$iX/c. TC P/ I PT-iimS-tf 
/cC^r^y -ir-v-g >':/n^^i. (JI^T. TCP/IP 

-To 
[0 0 2 6] 

socket (AF_INET, SOCK_STREAM, 0) ; 

connect (sbO, server, slen); 
write (sbO, bufferO, lengthO) ; 
write (sbO, bufferS, lengths); 



close (sal) ; 
close(sa) ; 

^-r. i&tmn^rf^o tir^^-y<m<DTCp/ \ p 

cp/i pryy ^^-v-a v:/n>/^ixii. ^n^^Hn 
4'(7:)fmi^tci3:tt?>ti/cTCP/ I p^mf\^—^>\z-^ 

^tb/cv'^'^'r yuy^irvy |. (socket) ^P^t/ 

fctl-f-o t¥U^tii^ixfcv';^7^ixn->ruy>^^y hll, ilff^ffi 
y^T'^ hM(OTCP/ I PT^y <ir— >-3 V:/P 

^n^i^^;:ig$^^^y>r:y hffiili^^s a 
s b 0 t LTgttSt^o 

[0 0 2 7] y^ty hlSiti^li. TT/yy-v-avyo 
i^yM^^Xy'^y hm^-M^:l}^'^^i^^y^^y h(Dm 
SU^ (ID) T'fo<9. S^ffi:?:i^^/c£5o ^/S^nfcy'ir 

■c^T3o )^T. #t::»fe>/cfv>pg*3 . y^y hty^y h 

m^^^^-immxh^tLxmmi-ho ±(^v^>^xi=.=i- 

>'K/)?ISSCAF_ I NE Tti, T h*u:7.yr ^ V-O-^^^ 
ffl-r^ w <t ^.T^-f-o ?I^SOCK_STREA 

Mfi. ^ hy-i^ii^t^s*-r-5o ftfi£<7:»§isfcii:^n h 



close (sbO) ; 

^<Dm^\^\±. TCP/I P^n <b 

> h{i!l(7?TC p/ I pr^y i:/3 ^^>^n AiiS 

[0 0 2 8] -y— ^MMIi. T C P/ I P^S/U-^VlC 
^^ix/cv/XT^Ari— /U/<>r V K (bind) ^P^t/lti 

«$ix/cy^'y h s a (w6liScT-m^$n^c^fttj^^/^^{+ 
tt5o ^mlll. I PT Vuy.t^—Vm^-(Dm-^t>'^t^ 
h^Ji^o ±<DmX\t. s 1 e nXmm^iX^i^^^i:^ 
Offiiti^s e r V e r I PT VU;^t^- 

(t^n^o -y— -^^ftijii. ^ btcTc p/ 1 p^s/u— ^ 

^^t::^^tvycii:/><.xA=«— yuy ^> ( l i s t e n) ^ 

[0 0 2 9] :icO'>^7"i:K=i-/uy ?|^T-it^ 
$nfcy^:y h s a ^^tl^i^S^COgmo/cA^O y ^ h 
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[0 0 3 1 J ^<o^ik. '^—y<m\t. TC P/ I P^S/U 
— ^>^tC^^nfcv/;^7^A=i— /ur ^irT" K (a c c e 
pt) ^P^t/tbl1-o Z<D'^;^'rJ^=^-Mt. Bim^X^ 

mMiK(OW^jt^ y^T> Vm(D I Pr Ku;^^5$^ 

[0 0 3 2] — ^^^r>vm\'t. TCP/ I p^ 
^yi— ^:yt'^^tt/c>';^7"i=K=^— h (c on 
nec t) ^P^t/ttl-ro ^oe/;^^"^^!— /U|i, 

I PT Kl^;^ s i n_a d d r ^ h#-^s i n_p 
h s b O^mmrT^o 

[0 0 3 3] -^hK. /<fIiJ(7)ffg«Tli. 9c\:i^XJ 

smb. v^^-T^i^^t-yt-T^ir:/ hl-^i-^mliEo^ltfc 
;^^}t^-f-^ y^^;/ h s a 1 ^Z.<D^'7'^T:yVmt(Dm 

•^—y<m<Dy^y N s a 1 t^^4T> hm<Dy^y h 

[0 0 3 4] y^y hm<D^m^miL^^xfzmmx^y 

r >- h{IfJ;&i1^-^MiJ(::7'-^^^mi-^0#i::ii. ^ y 
r:/ hflijti. TC P/ I P^S/u-5^>'tr^^ti/c>' 

>'U^>r h (write) ^P^r/tb-To :i<7)>- 

^-r^<D{zm\^^h^<vyr<DT KU>^ b u f f e r O <!: 
^C7:>^<-/-7rCOS$ 1 e n g t h 0 S-Jt^i-^o v-^x 

7^A:=r-/U;^5^^-t-5 y>irvy H s b 0 ^ffll ^TisKf-r 

1^-^<ftii*iTC P/ I P^ll/u-^>'t::'^^nf::>^ 
yuy — K ( r e a d) ^t^Xfth-To Z.(0'yy^ 
7^A=2-yUfi, ^(7:»?liEcT'}t^$n/cy>>-'> h s a 1 

KU;^ b u f f e r 1 c75/<-/7Tt-*#iAtfo 
i^^^'SKi^^n^o t>Li:^^/^^>«. ^y^Tl^V\%\m 

[0 0 3 5] y^:y hisaii^-ii. :7 7'^yu^<DAm;^^ 
oo— M<1: br^^^ixT^^^o ^<Dtzisby^y[-Tyj 



[0 0 3 6] '^—y<mti:7y^T>'hm<Dy't2^^M.<D 
-yu^a^X (close) SrUfU^mb. §I^T*t^$ 

nfcy^jry h s a 1 ^mm-r^o f— -^^miti. ^ btcm 

-yU>5^u-X|i^gliy^y h s a ^K^-r-So ^^-f 

T. rc^v-^^T^An-yniy^-/ h s b o^mm^^o 

[0 0 3 7] (2) ii5igy<>-^> h(cjo(t5iim;^ffi(^ 

oT I PT KU^^^- h^^f)^b^J:^^ttl ( s e r v 

er) s-yy^yh (sa) \zMJt^Hifx\.^tio m^y^ 
y\^x\t. z<Dm. ^h\zmmmmmm(oy^y h^u 

S-^ («ig^^ s e r V e r \Z^m^Mzif-- s i 

n_p o r t) \z^^v'y=^mWL^m.\^X. mz\z^y^ K 
^77K-h#-^^2g#m"ro v';^7^A=^-/uy>5ro/ 

^^T^<f5m^^l. i^-/<*5J:^>'i^^^T>^ h;i5a c c e 
p t *3j:t)^c o n n e c t ^O^t/tti LTl^^-r 5 i # 

[0 0 3 8] :L<r>^'&X\±^ iy^T^Ar^— yu/-<^ K-^ 
[0 0 3 9] (3) TC P/ I P^3g/u— ^>^t;iJ:-5^ 

TC p/ 1 P(oy<jro/ h^^x^ y li. ^hy-i^ii{f 

iy 3 VXn X^ igc7:>^^ h v-y^^T^ A 

<bLT^^t. ^<7)x-^^ h y — A^rgftmyt^Txy 

iy 3 VXn X^ A;i5^tT-^5— ofo5lMi^%(75 y 
^ 1/ ^\tW^<Dy'- ^ T§ (t* 5 b^^O m% 

:^mxh^o 

[0 0 4 0] mi 4^m\^^XV^^(Dy^ h y — AiiffcoSb 
^^SrlftP^-r^o w^T-|±. i^ftTXy X->'3 vXaX 
^A8 0 l;^>>S:ffTXyX-iy3 VXaX^AS 0 2 
x-^>S:i^^0>J4r^LTV^^o otftTXy ^-iy 3 >-X 
nX^i^S 0 1 li. :^-rill<7:)7-f hv'^T^An— yl-S: 
P^l/U:lLr-^COXnX^A(7)y<-/:7r 8 0 3 i^<D 5 0^ 
uM^h (KB) (Dv'-^i:mmi-^ (8 0 5) o 
io. S 1 4T•|i*fiIKBIlffi^^t^75/c^6l;:*''B&LTV^ 



(8) 
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r (la^T^it-f) ic^if-b. v\z^'m\^ 
^miiiosiciiim-r^o m%^<^vV(o^^y^\± 

4 0^1 5 0 0>'<-f hT-fo5o SmiWOSIi. 

/L.^^^tU-C-^'CO^/d ^^i^<7>flb.CD/<ty 8 0 4 
rtcOB OKBcOx — ^^^m-r^ (8 0 6) o ^coirt 
ti2^ftfiyc75TC P/ I P^ilyU—^^tgfUIiJcOTCP 
/ I P^^yu-^Xil^^CiKi^LT. rcOr'-^Sr^ 

[ 0 O 4 1 ] mtC^DV^T. 8 0 9HOS 9 0 OF^tili^i^ 

— ^8 0 7. r^m(Dy'-^ 8 0 8 li-^n^n±fE|| 1 . 

5 0 KB. 8 0KB<Ov^—^ ^m-to ^^Mi— AillfT 

'^^—^^COm^l^tzl 3 0 KBcT^t"— ^x?^ h y — i^8 0 
9<t LT$£;t5o i2^{tr:/y >;r->-3 ^-:/D>r^A8 0 
1 rtC0^<-/7r 8 0 3. 8 0 4 rtO-r"— OS 9 0 
0rt(7?7^— h y — ^8 0 9 rtcOx — ^g|i^8 0 7, 
8 0.9^^tl•^l^^*^^i-^o Z<Dtzi^(D^^mTyV ^ 

— i^3>:fuif'7J^8 0 2\±. ^1 coy "Ki^^T^An 
— /t-^r^trLT. ^ h y — — ^ 8 0 9 P^O 5 0 K B 
<D^mf—^ 8 0 7C0rtO3 OKB^SItryy >5r— v- 
3 V^o^'^i^S 0 2C7:)3 OKBCO>'<^> 8 1 2 tc§ 

t ^^*-f ^ (8 1 4) o §:mfI'J^7)TC p/ I 

rox — h y — i^8 0 9;6^b7t5iC03 OKB(75 

t"— ^ 8 10 ^^<yyr 8 1 2(c:=i b^—- ^iSry" 
V ^—i^B ^^^8 0 2;^^$ ?3tr||2<7)y - 

-r^S^iC^foT. ^ h.y-i^-T-^ 8 O 9rttCfo^^^ 
0 1 0 0 KBCT^T^'— -^^ 8 11 $rw(Ov-;^xA=i— yU;^!^ 
i^^-t^y<yyr 8 1 3{C=i t^^-f^ (8 1 5) o 

[0 0 4 2] (4) T^T'^zf?^ y±-i^mmmx-<D:^ 
h y -Aiift 

^ A e> S:if ^^^^7 ^ n ^ <7:> ^ /i: I ^ T-^n $ n 

r (OSiJ<9iZ=^tCj; «9f>J'9iZi^/>V K7-/^5igf[,^;|x^ ^ 



[0 0 4 3] SmfliJtT^TXy >r-ix3 v:/n^^ 

f^. 5{fWJ(^T:/y i/3 VXn 

->'3>^:rn^^Aic#tj^i-^, t>L. ^K^flMcoT^- 

[0 0 4 4] w9bT. i^mfiyorry 3 vxn 
co-r^--^^. g{tfiiJ(Dr:7^y.>;r— '>3 v:ro ^^i:,;^^^ 

fij 19 iZi^/N V K^ — P^<7:>^< ^> :7 r ici^ftx — ^ S:— s. 
[0 0 4 5] b^^i^b. fyiA^^fflb/<eV^^ ^>ir — v^/<';/ 

[0046] J[^T. ^W^^\U^^^V(%WLWiT'-^'&'^\% 

s^^iif^ b t b < ii!Sfa<7:> (t:* ^^t?-r t CO <^ -r 
^/c. ^p^^7?^2c7:)|l^te^7?ff^^ii^|i$t-^c5l^Tfi. ^ 

[0 0 4 7] <^m(o%M(owm 1 > 

(1) 

%m.\o \(D^tm2-^<nimm\o2. lost. i 



(9) 
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Wmi 0 2 <^ 1 0 Sfirtasi^iSiiit^i 0 5T5g;^5oT 

^^•9. f^asiT^tf^^i 0 2. 1 0 sizit^ix'eix^um 

iSiift^l 0 5m^(0^^^y h 17 — ^ ^ — 
K^^T119. 120/55^^E^^o rtSiSffiiSiim^ 1 

1 0 6{wS;&5oT*3'9. #H*^at:i(i^n^niim^l 

0 6*ffl(75^^:y h 17 — ^'^•^rn— ^/N— K^^zi^T 1 

2 1, 12 2, 12 Zii^^^-r^o 

[0 0 4 8] y^->?^<02^§ff tt. «-f+^«C0>^y 1 2 
4. 1 2 5, 1 2 6ICO— K^nTV^^r^y y— v'a 
>':/c2 A 1 0 7, 1 0 8, 1 0 9CDPB^T^tTWx^o 

OS 1 2 7, 1 2 8, 1 2 9;^5n— K^nXi^t? , 
^^(DOS(D^\Z\±TCP/ I P^^v'U— 1 1 4. 
115, 11 0;^>#4-r5o TC P/ I P;&5^i65#^lil 
T-am^HtT-r^twH. TCP/I P®3 0 4^1t^i- 
5^^^:IJ:^9^;^^'^nMS;^|5^^T^n'5o TCP/IP 
^sa^yi-— 5^vf:i. T C P/ I P 7&s^*^)^^|iliTiift^^ 
^Ti- 5 fc t:i w n ^ CDS ^i^•^*i^^^T-r 5 ^« Sfco^S 

<7?^.f^X\ Cn^pCOTC P/ I P^SvU— ^> 1 1 4, 

115, 110 ^W\t<t^o:>h(otw\\:.x-h^ . m^^^ 

fSc^^Az-ev^^c TCP/I PM^yU— ^^/l 1 4, 1 
15, llOfi. j£i]gciilt^B6^<h LT, ^n— 

iima^i 0 6l|:^(7?<t-y — k 

'?zc:Tl 2 1, 1 2 2. 1 2 3 t;: J:oTil{t^tT9o 
[0 0 4 9] tf^^tl 0 2C7?7«^y 1 2 4(::(i. ^^td 
TCP/I P^^^U— ly'y-i^v ^) 1 \ 2 t;^ V 

^ y 1 3 5 K$;txTu^^o IW]^i:i. tmmi 0 

3C0>^y 1 2 St'li. TC P/ I P:3^^ ^ U— >-3 V 

^-ry^ y 1 1 3 -/ir-v^.'<^>>^v^s^^-f' y 

1 4 1 tiSjgiiff T-r:/^ y 1 3 6 ^;OSn- K^nXl^ 

[0 0 5 0] f+s^si 0 2. 1 0 3±(DMmmny^y' 
7 y 1 3 5 1 3 6 \tmmmm i o i (o^uxcoMm 
mm^^^tLx. rtaii^iiiifta^i 0 5*fflco^-> h 

!7 — :7pc— p^/N— K'^^nriig. 120 (cj: 

^xmiM^"iJotii^<o^-(y'^ ])xh^ . y^— 

y s^iz^^^-r^^ y fc^iM^ puT^-r y <i:f¥tf 

am^-f y 1 3 5, 1 3 6t:iii^(7)PUT^'Yy"7 

ETt-Y y^y <!:(¥«n5^-l':/^y t^K^^H^T-fc 



10 0 5 1] -i5:ic. mm^umEm i o 5 4rii Ltim 
in\±^ti--y<jufjimmmi 0 e ^mi^xmrn-t^^iz 

it-^TfeSICjiV\ ^rX-TCP/ I P:31:^ :x U-v-g 

v^^y^y 112. 11 3(i. f^a5ff@«±or:/y 

^— v-g V-T^n^J^^Al^i^^TCP/ I Pil<f$rff:}o9 
t't^m\Z\'X^ TCP/ I P^^/U-^Vl 1 4, 1 1 
5T'(i//< ^yir— y 1 4 0, 

1 4 1 t igi«ii{H7-f y ^ y 1 3 5 , 1 3 6 ^ \hUm^M 

[0 0 5 2] p( ^yir — v?/^•^> *>>-yM^>f y 1 4 
0. 14 111, TC P/ I P^^ ^ U — >-3 >'^^-7't 
y 1 1 2^fz.\±l 1 3'h^h<0^^\z\.fzr^-DX. iiiiSii 
ft ^-f y 1 3 5^/cHl 3 6 §reSb-t-5/ci«!)c:0y>f 

y^yxfo-So 7« ^^ir— v>/<>>'>:/>/S7-r y^ y 1 4 

0. 1 4 1 II. — ^&5t;:iir:/y ^— ^yn^^A 
(*^^S<7:►?f^^|i;I:^t3^.^T^iTC p / i v =i-\^-~'y 3 

^^^TT^^y 1 1 2, 1 1 3) (d^LTp* ty-fe-v^-^'^^/ 

[0 0 5 3] TC p/ I p^^ ^ u— i/3 ^^>r y 

112, 11311. ^h\Z. ^(Ot^ -y^ — \y^<yi^:y^ 
§^cDii^t^z^i3V^T tt*^(DTC p/ I p^S^u— 

s#tLTv^fco^^^c< ;^ h y — i^iiff 

T't»oTilft<7)ii53S>fb^E]5o TCP/I P^taSvi— ^ 
>1 1 4, 115 OS127. 128 COHtgT-fe^ 

-f^^y 1 3 5, 1 3 6 ^{^9 0r% O S 4::^^$7iV^7t 
[00 5 4] 

(2) t^mmf^tm^wmm(o^ >^^'7^-:^mi 
(B) ±fd.y^-h*^:^Tmfi^^t^mmfiiti.xmm. 

^j^\t±x%^mLxh^o ^fz. mmmm^-fyy V 1 3 

5. 1 3 6 trt^itigilft^ffl^N- Kc^'oiT 1 1 9. 1 

2 OiS:U^^<h*6i;iLTii53aiimig^?ll 16, l i 7 <!: 

1 1 i^oJ:r>'i 1 8 ^^/ctc.^LTV^^o t+^^li 0 

2, 1 0 3. 1 0 4^a£^ijfm^i o 1 ^^-rs^ii^ 

[0 0 5 5] nWmi 0 4±T-flt*5t5ii<9. TT^y 
v-s Vy^D A 1 0 9;5>TC P/ I P 1 1 O <!r . 
V hT^]) v's >"7^n M,^ >^ y =c — ;^ ill 

T-y >'i5'$^xTi^^o M^iJim^i 0 lof^ajoffg:^ 

1 0 2, 1 0 3±T'K)< ry^y ^r-C/3 1 



(10) 
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07, lOSIi. TCP/I P^^^U—v-a^-^-r-:/ 
7^112, 113t3y>iri/ hrzf})^—i^3 l^-fu{f 
=7J>^^ >^'7=r. — ::K 1 1 lT't»oTy>-^ $nTV>^^ 

^fz., Tc p/ 1 p^^ y 1 1 

2, 1 1 3fi. OS<omM^X-h^^^^<DTCV/ I P4a 
^yw— ^vi 14,11 5\z:/^y Vr-;/^) ^—i^B> 

A-<>-^ y^^— >^ 1 1 1 T^toT y 

I^NPtvl, igiSiHta^l 16. 1 1 7tCMP Itt^cD^ 

:^^7ai— >?^i 1 STt^oTU ^^^^ixTv^^o 

[0 0 5 6] (3) T:/!; V:/n^^ A 1 0 

7,108 

*^iS(7?ff^fliTli. M^iJff^^i 0 1 rtt^v^-r^x/^^cott 

g^l 0 2AiX-mV^\^X\^^^Ty)^—i^B l^zfu^y 

0 1 t^m\%m \ 0 3±T'»)^^bTv^^r:/y >^-'>3 

ly-fx^ ^=7 1 o 8 t^mm^m. i o i ^m\% 

1^1 0 4_bT-ift^^bTV^^r:7^y ^Sr-v-HVTT^n^/^i^ 
^J:^«l 0 9;&-t- J:oT. i^iSilft<11t 1 1 6 tTCP 
/I P^^yU-^^^l 1 4^^l^^tt^o ffi?lJff-S«l 
0 1 F^(D^/^^tf-®1Sl 0 2. 1 0 3 JiT-ibf^-r-SZlo 

(1^-/<ftiJ) 
sa=socket (AF_INET, SOCK_STREAM, 0) ; 

sbO= 

bind(sa, server, slen) ; 
listenCsa, 5) ; 

sal=EMU_accept (sa, &client, &clen) 
EMU_read(sal, bufferl, lengthl); 
EMU_read(sal. bufferl, lengthl); 



(7:>ryy >5r->^3 V:/n^7Al 0 7. l O S ;!i5S53gii 

mmm \ 16.11 1 ^^m\.x^'mz.m%'t^fz.}h\z 

m%\\(o^m^'^oii^mf)*^hho TCP/ 

>'7^^'7 y 1 1 2^/ciii 1 3f)*^z.<D^%\\(D^m 

(i. TCP/I P^^ ^ U — '>3 ^'^^-i/^ y 112. 
1 1 3f^^^K^tbi^fcHftco^&SfJ^-EMU_<^V^9«IS 
^^ott. TCP/ I P^Syl~^>-l 14.115^ 

[0 0 5 7] 3&?iJff-©1S 1 0 1 }h(0^nm 

10 2. \0 3±xmv^L^x\^^rzf')^—i^Biy^x2 

ify^ 1 0 7^fclll O 8(DP^. -y— /"<{IIio<};t/^^-f 
[0 0 5 8] 
socket (AF_INET, SOCK_STREAM, 0) ; 



EMU_connect (sbO, server, slen); 
EMU_write(sbO, bufferO, lengthO) ; 
EMU_write(sbO, bufferO, lengthO) ; 



close (sal) ; 
close(sa) ; 

ocket. bind. 1 isten t^xti"^ -y:^'TJ^ 

TCP/ I P^Ea^yu-^>irJ:i9iie*t(^1^(citfiS^ix 

^t^^\Z socket '>;^'xAn— >ru^^f7-t-^^ - 
c7:»v';^7^A^— yU>b*|-i^:^-t-5TC P/ I P^HvU— 

^-<TV hffliJ(C^LTtS?l5t|WHf tzy^y h s a . sb 
0;)5^^^n^o 

[0 0 5 9] -e^om-y— '^Mfl!lr:7^y ^-v-a V^oi/y 
Ali, ^i^^<D'y7.'rJ>^^—J\^T^±zfV\z{X7LX. ^(D 

T-f^j^-i^ 3 i^-fu j^iy^m{^\.x\^^-h%mm.Mz 

^n/cTC P/ I P^^ ^U-Cxg^^^^y^yp^ 
l-^tt ^ixfcM^^^ ^ u — v 3 >'r ^iry h (EMU 



close(sbO) ; 

_accept) ^ng^Uiffl-fo i?' ^ T hftiJCOT-^ y 

g1Srtt;:|S'Jt?3n/cTC P/ I P:x.^ v^a 
y l^(:ilS:tte)nfc:Mm^ ^ :x v'3 
(EMU_c o n n e c t) ^^-XJ)!^'^^ ^ f^tw. -y— 
/^fflJT^^y >:r — C/a >^y^a^^A(±. tc&5l5(^iy^7"i^ =3 
-/uy- KtrR^T. TCP/ I P^^ ^ U-v-a >7 

^ y 7 y tcia*t 5>nfcM»^ ^^u-^a^-y-K 

(EMU_read) ^P^U^ffiL. ^-Y T >^ hfMT ^ 
y '>a V-^Dri^^Ali, t¥5K<7)v^^xAz2— yU^^ 
htcR^T. 5*i?:;l-^TC P/ I P^^:xU-iy3>^ 
y rttw^ttt^ix/tM^^^ ^ xa h 

(EMU_wr i t e) SrO^r/ffi-To i^^T. rixb(7?^ 



(11) 



1-328134 



[00 6 0] (4) TC P/ I P^^ rt. 
iX±a!C0EMU a c c e p t , EMU c o n n e c 

tmrn^^rja^-rt mmboi. 502) . zi\h<o 

u—v-g iyy^-:f'y ]) \^\Z^iifhi\timWliEMV_a c 
c e p t t ^^-rrv hftiJcDTCP/ I P:3i^:xU— 
3 V^-ry^ U F^(rStte?nfcEMU_c o n n e c t 

cept, connect Srlt?t/tij V :y h s a ^ 
s b 0 <Dmm.^r CP/" I P«l;3g>'U-^Vl 14, 11 
5 [Cg3}<-r 5 <h t <!r 1^ CT'fo^o 

[00 6 1] [i?D^{±J$ixfcM^EMU_a c c e p t i: 

EMU c onne c tli^ ^"t^a c c e p t i^^y^ 

^^JV, c o n n e c t h.^— }V^^jc\,^^^'f^ 

i"^ (^^5 0 3. 5 0 4) o yu 
<r>^\%\±. MfcEMU_a c c e p t , EMU_c o n 

ne c x.(0^^^%x\zn-t^^miy^t<r>%'^^m^r\^ 

^n^CJ:^91^-^<^WJ<7?TCP/ I P^t[LS/U-^>'rt 
t-fxtt^ixfcv-^^xix^^— /l-a c c e p t ^ ^ ^-f T > 

hlMfT^TCP/i P*OjS>'u-^vrtt::S:tt^nfcC^^^ 

A:3-/Uc o n n e c t TJi^P^t/fctl ^ix. $£^^[^1^(^=3 
— yi^a c c e p t 

yuc o n n e c t J: oT^tr ^tv/c^^ 
^^^S^L^ h s a 1 'J ^ v V s 

a 1 ^ y^-/ h s b 10 6 Sr^M.-CSiE$4x 

[0 0 6 2 J ^(O'ik. MS5cEMU_„a c c e p t, EM 
U_c o n n e c t fl. ^ix^ixt@^(7? I PT Y\^:^t^ 
mmW^ \ 0 lcorta5(^f+»:4S(Or KU;^Tfo^;6^:S: 
;^^^]SS^-r^ (^S5 0 6, 5 0 7) o +g^;65^?iJH-@ 
mi 0 i<7?rtg|5Tfe5^^li. y^vVt^'&^-kP^U'T 
— >^/U4 1 0 ^/cfi4 1 1 HM^-r^ (^^5 10, 5 

1 1) 0 ^(om^\z\x. i^-/<fiiJ<7?T:/y 3 

n A 1 0 7ffl(7)y^y hsal, i^^^-YTV hfMiJO 
T:/D >r-v^3 ^^i^fflc7)y^^> V s b 0;!)>^ix 

^^ixF^ajT^— y/u4 10, 4 11 tr^n-en^^^n 

5o ^bt::. TC P/ I P^^ Z2. i/3 ^/^-r:/7 y 

112. 1 1 3 li. 1 0 1 

ir, r>^y ixa >':/n>/^i^ 1 0 7. 1 0 8fi-e4x 
^^ixMSfcread, w r i t e x — /U^^trl" 
^ (^S5 12. 513. 515, 516)o Z.Z.-X:<r> 

"f—'^^mt. mz^m.^ixx\^^y ^ V h s a i <i: s 

bO>£-flJfflU. [el^tCTC P/ I P^^yU-^V 



114. 1 1 5 <!:iimKl 0 6§:^^LT^T^:?n^o 

m^ix^tLi^->'<{M. ^^-fri/ hfi!jcor>^y 'y-iya 

ixy'D i/^ix 1 0 7. 1 0 8lcy^ — ^--r-S (^S5 1 
8. 519)ow(^<l:#. /<ffliJcOTCP/ I P:3i^ 
>'^^y^ y 1 1 2(iT>^y >5r— 

^^i. 1 0 i\z^^^M^)/^v V s a \ o:>m,\\^'km 

[0 0 6 3] 0 6, 5 0 7tc::Jol^T. 1=B¥;^53tJiJ 

H^EMU_c o n n e c t \t^v4Tl^ hm<DT 
accept \ty^y h s a 1 ^•^—y<M<DTzf})^— 

v:/^^^ A 1 0 7tCalL. '^(Dy'ci^^Mzm^ 
(^115 0 8. 5 0 9) o w^LT. /<fM!|£7?r >^ y 
^-v-a >zfu^^j:,\zM'f'^y^^y h s a 1 ir^^-f 

KsbOfi, ^ix^^;Jxlr^/J:;-r^TCP/I P^taS/u- 
f^^^iimi^l 0 6^^bTg^g&$ix5o 

[0 0 6 4] 7ijb\ El3li, :^%m<DVm\zX.'OT':f') 
^—iya^y'm^^j^iOj^ 1 0 8. 1 0 9 ;5S^J5S L 

Tl^^o rrr-fl. T>^y — >-3 ^•T'n^^A 1 O 7 
(^y^^yhSAl (4 0 2) tTy"}) ^—iys lyy'ui^ 
^i=sl08Coy>5ro/hSBO (403) i:;65g^gE^n 

(4 0 7) . r :/ y ^—v- 3 ^^:7^n>/^A 1 0 SCO y<5r 

ixhSBl (4 04) tr^V 'tr—i^a^yui^f^Al 
09<7?y^:>/hSCO (405) (4 0 

8) . Ty'U 'tr—i^a ^y'tt ^^J:,i 0 9(Dy^u hS 
CI (4 0 6) try"]) ^ — ^^a >'Zf^ M.1 O 7 (D 
y-y^/hSAO (4 0 1) ;65ig,^$nTl^-5 (4 0 

9) o rrT% TCP/I P:3^^: U— v/3 

y 1 1 2. 11 3*t. rta$y>^5/ h7^-yyi-4 i o, 4 

1 l^f*jtLTl^5o ^ny^y Vr — ^A 10.41 

^(oy^vvmit^^mM't^. ^tlM. r-f')^-^y 

3>-fu^=7 h.\Ql<Dy^yV%K\ (4 0 2) (D^ 
m^^Xh^y^vVSP^O (4 0 3) II. rtgun-^ISi 

0 3<7:>±T'tij< T^y '>3 ^^y^D ^^i^ 1 0 8(7:»y 

^^>h/^<DT% S A 1 SrF^g|iy^:y Ht"— ^^^4 1 Olc 

si^-r^o i^^ii::. y^vvs'&o(o^m.%'^h^y^ 

M^l 0 7 (Dy^y V^^CO-Q. SBO^rt 
W^y^y V'r—zfjVA 1 itc^^^^, — y^y h 
SAO (4 0 1) iOa^ifeTfo^y^r^y hSC 1 (4 0 
6) li. ^fa5ffgm_bry^y>>— v-a^-y^n^^i^i 0 
gcT^y-^r f./^c^X% S AO \±^uy^y Vr—^JX- 4 

1 0('ll^«^L/^l\ [^^ilc. SC0tr^ig$ixTl/^'5 

s B 1 i^^uy^y h'r-z/ji^A 1 1 

[0 0 6 5] (5) ^ummti^nmm(Dm^^Ai'f:)ji^ 
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write, EMU_ read ^^i^^i^P^t/^li-t~o 

MU_r e a dSrlfU^lilL. 1^ y T hmcOT ^ ]) ^ 
— i^B >yx^ M.f)'^mWi:EMXJ_v^ T i t e SrPfLKfctl 
L-tV^^o wiXbT-*gfe-t-^?lifc(i. TCP/I 
/U— 5^^^1 14, 11 5 (:^'g-^ixfciv^;^7^A=i— yUw r 

ite. T e a d\zni~^^mtmzx-^^o 

[0 0 6 6] B14 Sr#fig-t"^lr. EMU_r e a d, E 
MU_„w rite ^O^P^U^fcii t mm? 01.70 

2) . ^ti'ett(omm'i. ^ti^th(D^mx'mm^^ti 

y>>-:yhsal. s b 0 (7> V h iSai^Tli^xtiJ;-^^ 

uy^y ^/U4 10.41 itc^n^n^^^n 

TV^^7:^-S7^^^$r¥'J«■r^ (^^7 0 3, 7 0 4) o "til 
^ix(0)/^y Vm.m^-f)*^P^Uy^y Vy—'zfji^A 1 O. 

mMir^m^xmrnm-Emmi 1 6, 117. -^mp^n 

mtm 10 5 ^ffll^T^ s/-fe-v^/'^°ty'>>^i/:^^<^ilff 

^^Tp (^^7 0 7, 7 0 8) 0 ^n^ix<?:>y<^:y hiS5 
5'J^;65rtgpy>^:y hx — yvU4 1 0.4 1 1 
TV^/cf/i^ofcb. read, write 

Wrf-t^ (^S7 0 5, 7 0 6) o r4xbc75i^;^^i^:n 
— ym^ij;^^TC P/ I P^^yu— 114, 11 
5 dJ: tJM^^n. ^n— ^</U'il^f ?g 1 0 6 ^ffll^/cil 
{Ei)^^ixh(OTC¥/ I P^Myu— 114, 115 

[0 0 6 7] /^^b\ El 5(1. li3r-^Lfc:y>Jr-/ hcD^ 

7, 1 0 8, 1 0 9|^±;!>5ilff ^tT^#'g**7:»7^-^</)i)it 

^lar-fc^o y ^-^-3 v:/n>/^i^ 1 0 7 <tT:/ 

U V^n 1 0 8;iSiiff-f 

:yhsal (402) t V^y h s b 0 (4 0 3) ?ril 
ft5g<^ UTfflV^^o m?><oy>;r-/ hil, TCP/IP 
>^3>^-fy-7yil2, 11 3 75^i¥:i#-r5 
rtgBy>^^> V'r—-:f)VA 10. 4 11 trS^$4xTV> 

^wTTCP/I P^^ ^ u-iy 3 VT-Y:/^ y 1 
12, 1 1 311. t"— ^iift^SdTCP/ I P^S/i- 
-^:/114, 1 1 5TI±?i<iSiSamil^ffll 1 6. 1 
1 7^?tjffl-r^ (6 0 1) o r'f^)^-'yB:yy 
uifyMsi 0 8 tryj ^-iya >/^A 1 0 9;6^ 

m%'rhm^\%. yy^^hsBi (404) ^y^^h 

SCO (4 0 5) ^iimS^ LTfflV^^o T^y^-v- 
3 >':/n ^yh. \ 0 8 t])>i^ ^iXTl^^TC P / I P 

i ->3 ^-^^r y 1 1 3;?!i5^i#i-^rta5y'y 
hy' — y^i-A 1 1 (dll. S B 1 ll^^$nTl^/^l\ 



-e^T-TCP/I P^^rL i>3 l^y^yy ]) 1 1 3 
II, 7^— ^il{S«i;3g|C. TCP/ I P^a^/t— ^Vl 1 
5Sr^(7)S^fiJ;^-r^ (6 0 2) o wixt:iioT. ^SB 
OTC P/ I P*0;m>'i-"^V1 1 0 t(Dy — ^i^m7^*^'^ 

[0 0 6 8] :^:^^\ZX t?. ^<^> Kv^^^T^Ari— yu. 
y;^>">;^7"i^=i — yKl=i* 5l5<7? TCP/IP ^S/v— ^ 

[0 0.6 9] (6) ^y±->^y<yi^:yi^m'7'^y'yV 
14 0, 14 1 

3fe^iJf+^1So#fi-^^t-{£^$ix^P^a5I^jiil{t^l 0 
5?r^ffl-r5fci^)<^il^f>'^-K^^r 1 1 9. 12 0*5 

<j:ufSiSiim^>r y 1 3 5 , i 3 6 \t^>^^n^x 
^^m^f)'^^^^(DX\ '^<Dmm:^&h'^i^:^\zxoxm 

iSiSilit^^:/^ y ^*iJfflL/cr:/y >^-iy 3 v:/o^ 
M?iJff©«I^0!5Oiim>'^- K ^7 :n T Sr^ijffl LTiiff -^5 

fcft'i^tT^^-t'y^ y ^rfflSL. :io^-ry^ y oT>^y ^ 

[0 0 7 0] rop^ s/ir-x^tOilff S:{^ffli-5/ci6<o 

MP I irn^lin^;^ -/ir— v^z-^-zv^^^ 
if^^^yzz.^:^ (MP I —Me ssage Pass 
ing Interface) "Cfo^o 0^J^(^. 3C 

: "MPI^ Message Passing Interface Standard versi. 
onl. 1", MPI Forum, University of Tennessee, 1995 

mil. S*:61}(cil±iSi^i$iim^<:/^y twJ:(9lim$ 
[0 0 7 1 ] # < <7)3£?iJfl-S1g-<>'^*;05. M P I tri¥«L 

[0 0 7 2] ;^ v^S/c7:)iim^ffiffl 

y Sr;^ :yir-':;^/< y irPf-S^o 
iw. MPI tt^icD^r >'^'7ai — ;^S:MP I fc-SV^lMP 

y ^MP I y^yy ]) *>^V>I1^ :xir-v>V<^y v-^^^Z-f 
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^ :7 T- 1 o T =1 >- Kfo 5 1 ^IIt^- ^ 
^^^yV&^m-t^o ^:tLT't>oT. TCP/I 

^ :x u-'>3 v-^-fy^ y 112, 11 3<Dm.^^^m 

MPI_Init(&argc, &argv) ; 

MPI_Comm_rank(MPI_COMM_WORLD. &rank) ; 

if ( rank == 0 ) /* receiver */ 

MPI_Recv (buffer, length, type, 1, tag, comm, status); 
else if ( rank = 1) /* sender */ 

MPI_Send (buffer, length, type, 0, tag, comm); 
MPI_Finalize() ; 

ir;^miJ^^;i>>?*:^^ti^o ±(omx\t. 2o(D:/nir 
i~fj:t>'h^^mmy'^± ^ sender igfffiyT^n 
receiver t ^iLh±if hm^^^LX\^^ 

_i n i t tcioTMP I (o^mit^'ii^\ MP I mm 

y^-^M^MP I_C omm_r a n klZX^X Q^<D 

9o ±.<omx\'X. y:yp\<o:fu^y.f)^uPimtm^ 

MP I_S e n d t'ctoTill^X — y>^0(O^ 



[00 7 4] MP I {zmmi^fz-V^^COryV^ — i^a^ 

TCP/I p^^^u— i/s^/^^ry^y 1 1 2. ii 

3ti, y±—i^y<yi^>^i^my^y^y V 1 4 0 . 14 

[0 0 7 5] 



t2^;^^tMP I SfSKSfcMP I _R e c vX^^n^^m 

[0 0 7 6] (7) mmmiBmm^m^^tz;< >y±-i^y< 

mmmmmmi i e, 1 1 ? ^m\^^^v'-^S:mmm7 
0 7, v'-^mm^mi 0 s(Dmm^mm-r^m\z^ - 
^ih<D^mcomrf\zt^sM/j:^ mmmmmmi i e. i i 

[0 0 7 7] — yir—i>y<yi^>^m(Dmin^m 
'!^m<Dmm(DMci^mj:m.mti.x. mp i tt^icj:-5> 

[0 0 7 8] MP I tt^t' ^yir — v^/>-/>-V>/ii 
ftT'ti. ilimfM<7?fmiSlii^«K^MP I _S e n d 
Snt. SmffiiJOH-^^llgffM^MP I_Re c v5: 

^tr-t-^o '^com-^. minmm? 0 s/}mm^^x^t. 
mmm<DTCPX i p^^ ^ >'7-ry^ y i i 



i^y J^<Dm\zh^Xo\Z^ i^^t^^MP I_S e n dS: 
P^t/tfJ-To ^J::^. mmmmMP I_S e n d^l¥U^ffii- 
tfjl^^D^^S ^ LTM P I _ I n i t . M P I _C o m 
m__r a n k ^c^M^OP^t/ttl LS:*^T-r^i^^M/^l^fo^ 
^t;i|B«cL/ci^^EMU_a c c 
e p t , EMU_c o n n e c t f^t^rtS^T^ — ^yW^ 

m^m (5 10, 5 11) ^^^NFlc^T/c^ 9 o ^ 
{tffly<7:>TC p/ I p^^ ^ v-s ^'^^ y 112 

0 5^m\^^^tzi^\z§immmMP 

1 _R e c V ^i^Xftti-to 

[0 0 7 9] minmfDTCPX I P=^% =^i^—i^B>y 

:/ V y 1 1 3 t^Ai^^mB^m i os ^x^nm-rmwi 

MP I_S e n dCD^mx^m'r^^<yyTr KU^b 
u f f e r jb^J:U?/^:y'7re I e n g t hti. "^{Mmco 
Y-f^) ^^^y^^y^xi^^ K \ 0 8 >i»5^tT LTtKifcE M 

u_wr i t eo>E^/j;-t-^?l8fct;^^b< ^n^o 
S{tfi'J(7?Tc p/ 1 p^^ :=L u->-3 v^^y^ y 1 1 

2 7 0 7 t^xn-dv^-^mmA P I _R e c V 
(o^rnxn'^-t^^'^vyrr KU^ b u f f e r 
^^ly^rS 1 e n g t hii. mtctftP^f ^ J: 9 l-Sitiiy 
<7:»T:/y ^->-3 vrp>/^A 1 0 7;$5^f7L/c. 
EMU_r e a 6.(D^\%,t^^'^'t^^<yyTT Ku;^*5 
J:t>v<^y:7rSt>L< llSmffi'JOTCP/I P^^rtU 
— v-3>^-ry^y i i 3p^l;iiS:tt^iX'5itt^<7>/<-/:7 

[0 0 8 0] il^miaytJOT* :yir->=/'?-/'>>'>/M^-r'y^ 
y 1 4 1 ^(nmmAP l _S e n dli, ^iij^ix^i:. 

^^f^-rssiSiHf ^-^y^ y 1 3 eci^L, m^mpi 
1 o^^^\.x^\m\mmm \ 2 4\zu-&^^z,t^ 

1 4 0|^(;:)M*MP I_R e c vli. jgli^n^ib. 

/s^-r^i^jiiifty-ry^ y 1 3 5ic>?fL. ^c7?i«iiiifH 
^'Yy^yi3 5ic. z.(om'&^i\fz.^—^^t^nM'& 
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mmm i o 5 uxsm p i _r e c v i;: 
[0 0 8 1 ] mm^M:immm<Dmm^^^-fyy v 1 

fSaiift^i 0 5^:frbT^T9o 

-7:/ K;6^ffiffl$n^o i^TTii. C(0=i-^^^ K^PUT 
n-^>'Ki:l¥^o P^SlSi^jiilftPl 0 5^^^b/cx'-^ 

^m^nvmm^mt3-o<DPUT=i-^:y hiz^y)rf^ 

[0 0 8 2] ^i". m{EiM<OTCP/ I P^^^U— 
3 :y=7^':f=7 y l l 3;ii^t^ifcMP I _S e n d ;^5ti^t/ 

1 3 6^c^3f<-r5|gl^7:)PUT:=^-^vK^^^T-r 
^t7:);sia^i2^^-f :/^y 1 3 6i±, smiiyon-ff^i 
1 0 2\zz.<D^yy^mn-r^o finmi 0 2\^(d\^u 

mm^ ^ y 1 2 4 \^<Dpj\m<oiiLm\zm.^9t^^t^o 

[0 0 8 3] — ^ffiRljTCP/I P::^^ :=lU-v'3 
^/^-f y 1 1 2 7!f^bam^^MP I_R e c v;65B? 

^ y 1 4 0(t. ^-ri^ffiIiJ(Dffg^^l 0 3/)^^-^y^7^*^ 

-rx-\zmhnx^x\^^^^^m^^o z.<Dfzib\zmmir^ 

T^—^^^^^MF I _p r o b e ^>mm$i^^o 

\±m-T-r^o ^yy7^^'rx\zmhtixtx\^^^t^{z 

-blSSm^^MP I__Re c v t^n'&\.fz,^<vy r 
mXTX^^i)-^^t^m\\'^^\x^. MP \ ^^m(0^v^z 
-'y^^v'yl^^mmXzmh'T^ -mzy^- y±-~i^y<yi^ 

li. ^<75/^2/:7 7'J[^^<0;^c-y ®i§!c;6SSft7"-^ir J: *9 

^/iy^-^M^-ry^ y i4oii. ±,mm(o'^^. ^ift 

MP I_R e c v\znir^^\m'^^'&\^fz.^m^<yyT 

(or Y\^:^(om%'k^\%m(ow&m\%=7^^=> y 1 3 5 

2(DPUTr:i-^>' K^^^7-t-5c Z.(DW& 

ii^t^-r y 1 35*i::(Dz3-:?^. Kt3>Eti-^ij;^t u 



T>'<v:7rr Ku;?^^^m{i!|ot+g«i o 3 Ici^^f 
1 0 2rt<7:>rta5*34iim*ffl^^— K^^rcT 1 1 9 

li. rcDT Ku;:^^3^fffi!)<7D7«^y 1 2 5[^(D^Soffi 

[0 0 8 4] ftmt^. isimiiycO^ -/-fe — 

;^(Di^{a^i2^m{i'joigji^il^^-ry^ y i 3 etcg^i- 
5^3opuT3-^>'K^^tT-r^o y-7 

yi36(^. r(D7^->5^i^<^;/:7rT Ku^^SfI{iy<o 

ff^^s 1 0 2 t-i^m-t-^o sff ^ly<^f^^^ 1 0 2 p^of^ 

Si5i^3Sil^t#ffi^^- K-^inT 1 1 9ti. n<7:>/^^/:7rT 
[0 0 8 5] /^:Jb\ P^aSKiSam^ 105^^ LTtT^- 

fc^o tL}i7L\tmmnmL\z^^x\t. jtsiSiim^^y 
T y *ipuT=i^>'K<^{fi*;iy h7<^y 

Kfo^VMiGETri-^V Kt>^^T■^tgT-fc^o Z,(D 

^of^mmnm.<o^^\z\%^ m%m<o:^ 
i^i^^m^^^y y 1 4 1 •f)'^±.^m3c^v\jT^'ri^ v 

^W^ir^(D\z\\^X. ^mm(0?^ y^ — 'J^<vi^:y^ 
W7^'f=7 yi40;i5GET=i-eV K^^trL. ^{fllij 

c7:)i^3iiiff ^-r y 1 3 5;i»5i^ftffiijop<^y 1 2 s;:?^ 

[0 0 8 6] (8) :^y'^ — 'J>^<vi/l^^m(Om%\Zlio 

Ii]4tC^^ixfc'r-^Sm^S7 0 7, ig^s^e7 0 8 
(7:>f¥*ffl^ll]7. 8{Z.i^LfC:^i*:t?iJ^igl:#^.LTmPJ^ 
|g4^c^o^^T. -t-TtwiE-^TtJ: 9t::a^mfl(7:»r:/y 
-y— 1 0 8;6^ MSScEMU_w r i t 
eS-Pq^t/ttlL/cJgm (7 0 2) . illff MS 7 0 8 ;!i5et& 
^%X^t^ 7( :y-ir — v-^i/M^-Y y 1 4 1 (r 
^^n/cM^MP I_S e n d;^5Dqzt/tb$4^^ (7 8 

1) o mi \Z^\^f:.mX\±^ r^^EMU_wr i t ePq^ 

(7 0 2) <D^mx\x^<^yyrr ^0 3(Dr Y 

U;:^ S b u f f 5 Q^xi/<4 h (KB) (O^^yVr 
-y-'^XSrm^-r^^iS^-r^o KSfcMP I_S e n dP? 
t/ttibB* (7 8 1) (O^miy^^-^'^^b^^yy rT Y\^:^ 
ii^'^yyr'^^ :^\tz.\xh(om\zm\.<^i\.bo WTT^ 

^<h<s^L. mwmm^mfr^^bt^\z\x. :z<Dmt. 

Y.m±%m\L(DtL^\zm^^\^f^\\ ^ y± — i^y<yi^> 

c^my-i-^y y 1 4 1 \^z,<omWi^v^\!i^\^7 8 i \zj^^^ 
misfi?i 1 1 \z^y ^(Dmt^^^^x.^ 't(o%.^—'^(o 
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[0 0 8 7] [g4lCjoV^-C. i-TiC3i&-<fccfc 9tC 

MU_ read ^\^X/lti Lfcjg^ (701) . Sff 
7 0 7;^5SSb$ix5 ^ CDSfS^^ 7 0 7 T'liEl 6 
^1-*aS;^5/^$tb^o (l]7tc:^L/c0ijT*li. 
EMU_r e a d (OlifU^m L 7 0 1 (O^I^TJ^Jt^-T^^-^ 
^>:7r r Ku^liR b u f f T*fe<9. /<s/-7r1^-rxil 
SOKB-efci?. ^^{f P^^EMU_w r i t e (D^Um 
L7 O 2;&5Jg^bfc^<y 7ri^-r XJ: 

[0 0 8 8) rog{f^S7 0 7T'(i. ^^i". S{H{I'J<75 
TCP/I P^^^U— >-3>'y>ryyy 1 12 P^Cl^ 
tt ix 5 X - ^ §{tffl o?#^(7?/< y7T cm :y 
>^r9 0 1) \::^mi^^X-^tz:^mm](Drzf])^-iyB 

^n'^'t^^^^^^ir^ (^^2 0 2) o Z(D^^\t 

§g^EMU_r e a d ^^Xfz t ^ \Z\'X^(Dm'^<D 

I _p r o b e 7 7 1 r^^ff^ri. ^iMMCDTy'V 

fo^;6^^WJ-t-^ (^cn.^2 0 6) o Jrf^fi^ 
tdfi:. ^<DT:f])^—>^3>y"^^9M.10 7{Z^XX 

Mmmmmmi i eizx^^mm^xh^j^-^f)^^m'^ 
v-g ^^yuv^Ms 1 0 s^^h^timn^nx^^7^j:\,^m^ 

gif^3S7 0 8li. AOj^^^TLSmil'JTXy 
— iXa >'Xn A 1 0 7tCM5 (MS 2 0 7 ) o Sft 
MT^y ^-'>3 ^^r^^D^^A 1 0 7li5{t;55^SJcUfc 

[0 0 8 9] ->:yy;;i^ilimfRiJ<Dryy 'ir-v-a V^a>/ 

3 v:/a^^ixc7?/"<y :7r 8 i 2\zXK^ ^ ^f}^'Si)^f)m 
^^^^ (^:iLS2 0 8) o mi (Dmx\^mt'f—^(0'^ 
-fXil, 5 0KBtr^?'9. SifSffiytT^-'^s/^^r 8 1 2c7:>i^ 

Z.(O^0fim'^\Z. gftfRlJCOTC P/ I P^:.^ ^ U 

-v-a^-^-fy^y 1 1 2;!i^ z.a:>mty'—^ ^^{%m 

<DTZf^) ^ — i^3 >-fx2^=7J^ 1 0 7 (0^<yyr 8 12 

t::5^t-r5MP i_Re c w^^^^m-r^t. ^mm 

MP I tt^HlwJ: — LTMS-r^;^i^t 

^yJ^(Dy<yyr 8 1 2lcAt)^e3^ei^5i'§r^TTU^ 

[0 0 9 0] :.ixi:m<^tiib\z^ ^m:m<Dmmx\%^{t 



Sffi{MTCp/i p^i^^rLU-v/H^^-rT/^y 1 1 2 

rtic, #&J?i/<^y x^r 9 0 1 ^rfflSb, SWilOTCP/ 
I P3i^ ^ u— y 1 1 2lircici^{t7^ 
-^^::<Dy<yyT 9 o i tw-B.S{f 1"^:: ^ SrS^-r 
'tt^:i:f-h. :i<Oy<yyr 9 0 1 Ki^^E b u f 

i t±mmy'-^<o^'<^ 5 0KB t^mM-r^. mm 

MP I_R e c V ^Pft/fcB-r (7 7 2) o 

[00 9 1] ^(Dmm^v^mv7 7 2\zft^vx. 
m(DMmmmmmi i e ^i^fmycoj^igiimisiti 1 7 

t^. ■tx\zm-<tiXo\zl.Xy'-^^mS:m\.. Sftftll 
(T^it^iSiim^li 1 1 6 li. (Dv"—^ ^Sr±fS/^ r 9 

Olt^S^iZitTo §{fftiJ(:OTC P/ I P:3^^ 

^y-C^yV 1 1 2li^<Df^. :iosmx-^op^. m 

t£cEMU_R e a d I^^tJ^tJti UB#<75§||gcT'^g^ $ n/c1^>Y 

X3 0KB(Dx— ^Srgm{iy<7?rxy v-a >^:/n^ 
^ A 1 0 7 <^)^< yyr 8 1 2 =1 — i"^ ^ y =1 1**— 

(MEMCPY (Rbuff. Ebuff. 30K 

B) ) 7 7 3 ^M^7-t-^ mm2 0 9) o t<Dmmm\^ 

ryV^ — i^a I^^X2^=7 Mzm^ (MS 2 1 1) o w 
9 LT. TC P/ I P^^ ^ v^3 7=^^ y 1 1 

2[^cD^<-/ y'r 9 0 1 trSft^n^c-r— ^CO— §15 9 0 6 
;^^J^oTV^^iKffiT\ r:/y '>3 ^^yn -/^i^Pal^T) 

[0 0 9 2] ^t:^i§{fflijr>^y <:r->^3 >-yn 

^yAlOS^^rKU^Sbuf f' (75/<-/:7r 8 0 4 
c7:>t'— ^ 8 0KB^i^ft-r5/cA'twMtfcEMU_w r i 

te(Sbuff'»80KB) (790) (El 7 

(B) ) mm\z\.xm%^m:7 Q8tm 

tf^tV. rc7:>MS<7:>4'T'^S6:MP I _S e n d (Sbu 

ff, 8 0) (7 9 1) ;i>p?t/aB^n^c 

ftijT:/y v-s >/^A1 07t>TKU';=^Rbu 

f f ' <D^<yyT 8 1 3 tri 0 OKB<Dy'--^^^{tir 

^fz,i^\zmmEM\J_r ead(Rbuff*, 100 

KB) (7 7 5) Sri^r/ffi-rt. w4xtc*tbTt(53^tc. 

g{H7 0 7f)mrf^ir^^o 
[0 0 9 3] Z.(0^m^m7 0 7 fttDc^¥lJ^MS2 

Q 2\Z^\-f^m'^X\±. Sftft'JcOTC P/ I P^i^^u 

— '>3>-^-ry^7y 1 1 2^(D^mm(r>^<yy r 901 

•^O^g^, y ^y ^^ih"— ^^memc p y (Rbuf 
f, Ebuff + 30KB. 20KB) (776)^ 

^^7LT. wCOr"— -5^ 9 O 6 4:§:ftffliJC0T>^y -y — v-a 

V:/!!!^^^ 1 0 7]^(D^<y yr 8 l 3c7)5fegB^^9 0 
7tw=it^— (MS2 0 3) o :i(7);^^y t**—- r-5 

T^— ^(7)g$fi. ^<yyr 9 0 Wz^n^^X^^hf— 

^<D^^(o^^ mmEM\j__v e a d \z>^-t ^ 2 
(r>mmw\h\.fm'^'r^^<yyr^^mx,f^^^mm\z 

Ix^^n^o ^(^^'&lw(i^<^>:7r 9 0 1 \zi^n^^xx 
l^^-r-^(Dfi^;652 0KBTfof9. Sft^^>J<$n/c 
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•r — ^(7>g$;i5i 0 OKB<t <9^h$V^(DT-. ^(Dt"—^ 

[0 0 9 4] ^<D^ikS:iBmTzf])^-i^B>yuif^J:. 
1 0 l^^^mM^^ 8 O KB <om^ (Dy^—^ ^ ^ h\Z^{S 

-r^tz.i!b\z. mm2 0 e^mn^^^o w<7>^cnj^2 0 6 

t)^m^^^'^MP I_P robe 0 ^'^^rf^iV^o Mr 
1.7 9 l^^^-rX-lzm^U^^X-h^ti&mir^t. 8 OK 
A 1 0 21^n'^'t^^<vyr 8 1 3trA«9 

ly^xi^=7 2^(D^<vy T 8 l 3<Dm^(D 
9 0 8 coi^-r X\t 8 0 K B fj:C0X\ ^^iEy^—^\t^< 
V^r ^ 1 3<7)^(7)®^9 0 8 tCA<9 
[0 0 9 5] r <D'i^%^ MfcM P I _R e c V . ( R b u 
ff -h20KB. 8 0KB) (778) ^i^D^ti^aj^n 
rcor^mi¥l5tHUIi, /<>>:7r 8 1 3(^a«9<^^i^ 
9 0 8(7:)r KU^ta^{fx--^(Oi^>rX8 OKB^it^ 
i-^o w5LT. wC»i^{fx'"^;65x<>>:7r 8 1 3C7?® 
i^9 0 8tCii:SSM^iX^ (^^2 10) o ^ 

ix^ (^EaS2 1 2) o ^c7?^'^|i¥ij^(75^m;6^-*^&tir' 
fo^<7)T% g{f^ta@|7 0 7I1.^T ^SliT^'U^^- 
^r^^urJ^^i^t-M^ (^^2 1 Do 
[0 0 9 6] V.^LCOmWi'^i^ D , iaifc<7:)MmEMU„w 
r i t e09P?t/WL (7 0 2. 7 9 0 ) ;i5Ji^-r^i2^m 

ifcCOIi^t/ffiLEMU_r e a d (7 0 1. 7 7 5) {;iJ: 

[0 0 9 7] i^mWJCor^y ^->^3 V:/n >/^A;!i5^ 

[0 0 9 8] mmm<Dryv ^—'^a^yu ^^A^ii^nqz 

t>'ttl-rKifeEMU_w r i te (7 0 2) tC^t-r^i^ff 
40;^ 7 0 8 (El 4 ) (D^X\ mWuM P I _ s e n d (7 

8 1) ^mxiiti^ix^, z.(Dm^^v^mi.x\t. 

TZ/I) ^ — i^B Vy^n h.(0/<yy T 8 0 SOT K U 

b u f f <ir-y--rX5 oKB^m^-r^o 

[0 0 9 9] ^{tmcor -f') ^—'y B >zfx2 ifyM^tm 
LKtil-rr^amEMU^r e a d (7 0 1) \Z^'rh^{t^ 

^7 0 7 (gi4) -rT-icav-</cj: 9^cIlI6(z^¥v^^ 



^^ix^o ^to<H^T(l^a^2 0 2T'(75fiJfe(i^Bfe-t- 
^^2 0 6tCio\.^T. x-^^^^^7 7 1 

5o '^<om^\z\'t^{Em<D^<<yy r 8 1 2<7?-y--rxn. 

i2llt{IOco^<^>:7rcoi^-r XJ: i9:;^#v^<DT% «iS2 0 8 
T-co^pJ«<Djg^liWS6^)^/^^o ^<7:»;®m. ^S2 1 0 

tmrf^K^o z<o^mx\^. mtr'-^^^mmrr 

S^Sff-t-^^di'bOH^MP I _r e c V (7 7 4);55P^ 

3 {fy j^(o^<^vy r 8 1 2co5t5Mr Ku^^R b u 

f f }imtm(0^<^v-7r 8 0 3(751^^X5 OKB^m^ 

-r^o i2imffi'J(7:>^<^y 8 0 3i^co^-7^-^ 

^{t{I!lC0/<'y7r 8 1 2l^CO$feSl(7?5 0KB(7?ffiJg 

9 0 7tc»^iZi^ix^o ^J;J:i^EaS2 1 2tmri^^^. 
^<nm%. S:{t^^>f^$^^fcT'-^^D1^-rX|il 0 OK 

BTfo5(7)tr^UT. -rr-tc5{f $^xfcT'-^(?5-y--YX 

li50KBT-fo^o Lfc;5>oT. I?* ^^fcx-^ 
^;!:i5^fd'§m$nTV>7:eV\ L:rc;iiSoT. ¥JJ^2 1 2(^ 

M2 0 %ifi^mMVi^ix^o 

[0 10 0] tu. ^{t{iy<7?T:/y 3 >-xn:j^^ 

i^;i^i*:lcSS6:EMU_w r i t e 7 9 0 ^P^t/Ujitl^. 

^ix{rxt-r^iiimMS7 0 8 (I114) <7>«^T^ wmMv 
i_send (7 9 1) t^mm\znxy^v^^^^^ 

iJ^O/<-/-7r 8 0 4(75r KU^ S b u f f * ^1^>rX5 

oKB^fi^-r^o 

[0 10 1] ±fe*iiS2 0 6 ^^i9i§bfct -rr- 

tfcEMU_S e n d 7 9 1 ^l¥t>'m bXV ^/c^i b , ^ 
e 2 0 6 T(7:>*lJ^^g^ti-*S&^ <b *9 . *1JS*0;^ 2 0 8 
t::^5o '^(T^^'&tcfl. gm{lij<7:)^^^;/-7r 8 \2<oi%^ 

(omm^ 1 oo-y--rx(iii^ft$n<t 9 ^■t-^r'->^^D1^ 

Xlc^Ll^(7:>T% Z.(r>^m(0'i^mi-n'^^hf^^. ^ 
(T^SSm. ^^2 1 Oif^Wrs^W. m%'f—^-k^m%(0 
^<vyr 8 1 2 *9 coffli^ 9 1 0 tcE^^^i^^tp/ci^ 
C0||2C05mr^i^7 7 9;65P?I/m$n5o ^KDMiScU^t/ 
£tltT-(i. gmftijry y i>3 >Xn^^A(D^N^y-7 
r 8 1 2<Dl%'0(nm'^^ 1 0<7)T KU^R b u f f + 5 

0KB.^iiiffx-^(7:)-y--rx5 0KB t^rm^-r-So C 

0 LT. ^^2 1 2^C:Jb%^T. ®*$ix/c^TO-r — 3^ 
<^SiI;)^^T tfcir*iJ»r$n^OT-. §{S^S7 0 7li 
^T-f-^o -^l^. iitfi^ta^2 0 6;!i5^*9igLlltT$tlfc 

7i±ii^TL. iaMii^^tfiyryy >^-'>3 >-Xn^^A 

^taS2 0 8T(D¥iJ^^^c;055^6<3T-fo5<!: ttcli. 
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^EMU_wr i te<0^t^{-Em(0Trf^)^—i^3> 

[0102] u.±.(Dmmi)^h':^f)^^ ct 0 ^mm<Dm 
>'Vmmm:^^(Dmmmmmm7f)-mm^^x^^^f{nm 

x^mm^^m-r^o ^^(dtcf/ i ft 

[0103] <^m(omm<Dmm i (Dmmm>^^m 

[0 10 4] (1) jx^^^y h'p—^cDmmmmt lt 
TCP/ 1 p^^^Lfc;6>. :L^x{zix^xm(DmiBm'^ 

^fflv^^Ci: ^ir#5o ^(Dt^{zn. TCP/IP^ 
[0 10 5] (2) mMcommiXn. ^-j^- — 'y^<-j 

•So 

[0106] (3) $^btr. 

[0107] ( 4 ) mt&(omm i x-ii. rtigpttw^it^ 

[0108] ( 5 ) mmcomm i x-fi, j[2:*icii<HP t ^ 

•ratcitl. TCP/ I Piim^{^ffl L/^V^T'^ s/ir-v>* 

m<Dmmm^i^mv^j:<xhx\.\ ^(Dm\at. mmm 



[0 10 9] <mm<D^m<omm2>Tcpy I p^m 

ffl^tg^iSS:^ LTs e 1 e c tmW.t-WVi hi\.X^.^ 

'th^\>'J^v Y^'&^n.yr^ f^Wi^^<n>—mt 
■}iot^^m^^tL}b(r>'y7^=rJ^'=^—}'^h\^X^ s e 1 e 

Sit ffii -^m ?i 7^- ^- ^^misim^ hmh t t ^ ^ 

e c tmmzx^xm-<^ztr^x^^o 
^y^y h^m^mxhrix\.^^T^v ^—i^a 

^yJ^f)*K illft v^^^^T'A^r— /Uw r i t e^m^Vtzt^ 
^^-:^'-mmXi^^o s e 1 e c t MSfcT'li, ^5S5 9t 

Tfc^t?. e'^/ h4:llw-r^^<bT-:7r-f/i-IE3£!!^^m^ 

1-^o h^l \ZiriX\-£^ —^(D select 

s e 1 e c tmW\t^ M.^'oX^^^yr-f ^^^^^ 
<Dmixf}>^'^y'-^§:\fm^'^m^j:''^m\ctj:^'^Xy'^ y 

[0 110] ^m<DmM<Dmmi xm\^^^TCp/' I p 

e 1 e c t '>;^7^i^=t— /l^T-fi. F^S(5il{fffl<Oy^ty h 

<TCP/ipii^^^ u-i>'3 v^-r^T y ^{^ffl^^ 
fm^^^;^7^i^^w*5v^Tt►, ryy >^->^3 >-:/ni/^ 

[0 111] *IISEc7??{^ffi-eii. \^Uy'^y h'T—y/i- 
4 10. 4 1 l^iw^S^^ixTl/^^y^^/ hfEiti^l;i*f 
trtl. p^asiim^fflc^s e 1 e c t 

elect ->;^7^A=3— yuSr^^o^^ffiv>5. t\^^oW 
hK^EMU_s elect SrTC 
P/I P^^^u~v-3 >y-(yy y 1 1 3F^t::i3:*t 

[0 112] /c/cL. fyUmmm(Ds .e l e c t i: s e 
1 ec t '>^xA=I-yHl^^P#t;:3£^TbT^^f L/cC< T 
2o<Os e 1 e c t ^r3^^^^w||^T-^^cOT 
fl, m^^\^UmmFS(0 s e 1 e c t;^5x — ^Sr^oT 

[0 113] s e 1 e c t (ommmff^mamzm^ir 

^^^kt LX. l^gRffl selecttselectiy^ 
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[O 1 1 5] [g] 9(1. ^3T-^Lfc^^^^flitC*DV^T, 

^^1 0 0 2, lOOSSr^nUT. TT^y^— 
:/a>/^ A 1 0 TtrT^*— ^^i2l{f T^y>r— v^3V 
:/a^^i^ 1 O 7^IiJT-^i^?3^75•r — ^<7)PJ^^. sel 
e c t^-^ 10 0 1 ^C±oT^^oTV^^1ll^^^-ro 
s e 1 e c 10 0 1 T'Jt^LTV^^ \f v h J'JtiV 

hS AOlo<tI/s a 1 ^r*f;^;LTV^5<^-r^ (10 
04, 1005)o-(75^^sal lirtaSV^^^;/ hx — 
•y/H:i^^^nTl^^C0T% rtasffl s e 1 e c tTrM.^ 
^ (10 0 8)0—:^. S AOHrtgi5y>5r-/ h7" — ^/^ 

t:iS^$HTv^7:ev^(7:>T% s e 1 e c t >';^xi=K=t— 

T^^eS^ (100 9) o TCP/IP:3i^^ v-a >^ 
^/T 37^^ li T^^^T-r^ select v-^ =i — /U-CIl 
s a 1 ^a^^i£i^^;!i5»EV^C7:>T% T^U >Sr'-^>3 :/:/n 
A 10 7 ;65^^T U/c select 1001 T^Jg 

^^nxv^/ct:':/ vmz.n\^. s a 1 {;:>tt;j;;'t-^ h 
^Otr b/ct'>;/ h^ij^fttei-^e .^Sl 0 0 8 <i: 1 0 0 
9(iy ^>:3r:/iJ^t::^tTL, 5Satc^t9il-r (10 
10. 1 0 1 1) o /c/d'L. ^'9iIL<7:)ii'f r-*a^^^r- 

[01 16] [39 U:^ci s e I e c t F^aSffiCD 
select M^^rT-r y ^— ^=7 J>^t^^m 
~^^\Z.^^fz.^\Z\X. TC P/ I P^^ ^ U — 
>r-:/^y 112, 11 3^tm^^ v-a vir 

hM^EMU_s e 1 e c t ^^IStt btl. T:/y>7— 

3v:/a^^Ati. -n^i¥t/ttibTftM-r>5o ryy 

v^3 >'>^n ^^ix^5EMU_s e 1 e c t ^SSc^P? 
^Z^^-^^^v Vt^hfl^\fv h^iJa p_b i t s §rit^ 

-r^o TCP/I p^^^u-'>3>"7><:/^yii, r 

[0 117] ^-r. ^<7)t:':y h^ija p_b i t s*;:xtL 

(^^1 10 1), F^?i5y>>-ty hx— ^^/Kr^g^^nx 

•^>^^^^^7)^tt^ (^Sl 1 0 2) o i n_ma s k ti. 

f^^ljy^i/ h^"— y/ut;i^g^$nTv^5^T<75y^y h 

fc^ J: t:':^ h^iJT'fo^o ctoT. ap_bitslc 
i n_ma s k ^;!f^ft-Cj^^t£ b/c t' ^> h^ije x_b i t 
s (1. a p_b i t s r-it^$n/c:7r'YvUfEai^0O 9 



e x_b i t s 5r?lt6:l-Lfc select 
v'^^xAn— ywir , rtaSffl s e 1 e c t $Q;SSr / ^'y^ o 
!y ^^'^-e— [El-^o||^TL (SO^mi 10 3, 110 

4) . rco^STl^-</c:7r-f vufEiii^oMnTi^ 

^ S Si ^? ^ BgiKfiST o fc:©^ icii y - 
^ mm \ 1 0 6) o "toxf^^^m^yt. ~K^(Dzfxj 

-ir^^tZ^SSrSligb (*QjS1 10 7), St/ s e 1 e c 
t^^igl^r^tJil^ mM \ 1 0 8) o 
[0118] r 9 LT. *^J£co?l^^lc ititi. 

T^Atwiol^Tt). T-f^)^—'y^ ^^M.r^s e 1 

e c tmrn^mm-^mizfj:^, . 

[0 119] <^m(omm(Dmm3>±m:^\i'>j\-—zf 

tdj:^ s e 1 e c tmm(Omm.^iiXn. y^M'l^jU—y 

(D7M^{zi&(D^a±y^\zmtm^mm'f'^itntmi i o 7S: 
^A-r^:Ltxnnm<o^m^\H]mir^r^^ mxi^nnm 
^xmm^ti^yu^^com^tx^m^^^t. ^o^nir 

V-^VXn-D-y^^y^>^^^^ h^fflv>;txl^wn^ 
m\-f^:it^'^X^^/)K y^l^^r^^^ \.<Dfy^m 

{fffl s e 1 e c t^mty^ v^l^^^^-i V(r>s % \ 
e c t '>^-7^Ari— yl-S:, i ynir^ • 1 ;^ U-/ K±T^ 

[0 12 0] z,^\zn\.xi^%m(n'mmx\x. ^-^20 

1 e c t t> 9— :^^"CI1 select i/;^ -7^ A =3 — yu 
fflselect^select v'^T^ A =3 — 

[oi2ii[iiii*i. 119 x^fzco h n Ciim^^fiS 

^^b-CV^^o i^c/cL, F^gRffl select^sele 
c t '>;^7^Ar3-/^co^^B#||^T^7?^m:^&;iS^/^^o H 
1 1 X\±. CiXb 2 0(D select *0;^li. j^U-^O^ 
U K<7?±T'^t7t*5 (1203, 1204) o 1 

0 0 9 [r1^('. ^ U -/ K 1 2 0 3 ±0 s e 1 e c t 
;^^Ar3— yUT'ti, s a 1 dM/Ji^-r^ t'ix h^Odbfc 

[0122] m 1 2 ^#R8-r^tr, ;*:||^s<75?^^^g^;I^i5l^ 

T. r >^y — >'y^Pi/^A;^5EMU_s e 1 e c 
tM«fc^^^T-t■^l^t:I^g«Lfclt'ty h3?lja p_b i t s 
tc^b. f^gpy^-/ h7^-:/yutc^®^n-cv^5y<5r^;/ 

ttxe x_b i t s 'k\'^^-t^^m.%x\tm 1 Q(D^m 
(110 1. 1102) (*aei3oi, 

1 3 0 2) o "^mk. :yy^^y^>^^X s e 1 e 
c t i>';^7^A=3— yu mmi 3 0 3) <tl^0Pffl s e 1 e 
c (Mei 3 0 4) 1 [El-rotT9o :i<^^ST' 

p-<fc t7 r >r ^\-mx^^<Dmxi)^t*^v'- ^ § tt ^ <9 ^bE^c 
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(D±X-s elect >-^xA=i— yu 1 3 0 8)^ 

rt^ffl select mmi 3 0 9) SrHtri-So 

t> 9— u-/ K4-^^>iryub-C (MSl 3 10. 
13 11) (ica^l 3 14, 1 3 1 5) o 

i>fhnx\^'^^i^^t^ of)^i:m^ mmi 3 i e, 131 

7) . U\|-tt bixTv^mi. ^-y v-ir/u^nri^/c^ 
^l;i/.f5COT'^(7)^^r^^1-^ (^Sl 3 18. 13 1 
9) o 

[0 12 3] ±iSs e 1 e c t ^^l^^ifo^V^T. ^ U ^/ K 
^fiJ(7?SiIir^S 1 3 0 3 43ci:r/^Sl 3 0 4C9/ 
^>^>'^s e 1 e c t — [E]-ro^T5<^^i. ^SfccT?^ 

ttSi*?'^Bg?ie4^flgl^>io-ci^^:^-g^. s e 1 6 c tmm: 
^<b;5ST-t/^V\ cn{;i>ttLT^ta^l 3 0 3:*oJ:t>'^S 

1 3 0 4 ^mrfir^:Ltx\ mmi 30 i;!i5^n$n^ 

[0 12 4] ^i7^x\t. r-^<Dmm^^D-yvx 
ttofci^. mM(omm2<D:^\i'>ju—yxm-o:^m{:^it 

[0125] 

[0 12 6] i^^m(om(omm\zx,mt. mi<om\tm 
\zmm^ntzm<o%mm±.xW}V^^^m<DT^^) ^-'> 
mmm±.xm\'^'r^{^(OT'y')^-iy B >:/a^.^i. 

<b<DF«^T'^(7)m2 coiim^§r{£ffl L^cli«ifi^Dilm^^T ^ 



[0 12 7] ^ ±ismi<7?iimm*^)it 

{tt-r^-tt-x^^, 
m 1 ] ^^mcon^m^^wm^mo 

ims] y^y hmm^mmi~fzi^(Dmo 
im4] P^^' ^^Ummm^^J^^f^it(oyu-^•r- 
im5] ' ^ummm^^j^^f^m^um-r^tzib(D 

mc 
mo 

ims] s e 1 e c t1Stg?:^fc°VyU-y-e^m-r5:^ 
[Ell 0] s e I e c t«tg^^t°Vy^-:/T'lim-t-^ 

:^m(r)-7vi—^-Y— ho 

[igiii] s e \ e c tmm^^i^y h^^m\^^xm^^ 

[mi 2] s e \ e c tmm^^^y y^m\^^xm^-t 

[mi 3] ^^^(OTc p/ 1 ¥mmm^(r>mmm^ 
([314] t^ejgco;^ h ')-j^mm^m.m'tht:.i^<Dm. 
[m^<D^^m\ 

10 5. . , mmnm^htmmm. loe. . . 

— /</uiifIS^, 111. . . y^yVr':^v^—i^B> 
■yu^y j^^ y oL—:^, 118... MP Iftlico 
^>^y=xL—:^, 1 1 9, 1 2 0, 1 2 1, 1 2 2, 1 
2 3. . . ^-y VV — ^ ^ y :r. — :^/^—Y^ zxlT, 
14 0. 14 1. . . 7< ^>ir — v^x<'> V^^^M^-f 
y, 4 0 1, 4 0 2, 4 0 3. 4 0 4, 4 0 5, 4 0 
6. . . y^^yh, 407, 408. 409. . . y^ 
y h<D:::i^^^ 1^3 4 10, 4 11. . . HUy ^ y 

hx-y/u. 6 0 1. . , mm'nm.nuwm^\^^\-i 
^r^-^sgg. 6 0 2. . . mm%m.t(r:>mm^\^^ 

tt^X — 3^S^g. 803. 804. 812, 81 

3. . . TT/y >r— '>3 V>^n A(7)/<-/:7r . 80 

9. . . 7sV^)—h., 901. . . TCP/IP:r.^i 

v^3 >y^':fy 3 t\(n/<yy r 
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